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The case of high grade heart block herein reported
has certain unusual features which make it of clinical
and scientific interest. In the first place, there was an

absence in the previous history of those diseases which
so frequently induce heart block, such as syphilis,
diphtheria or other long-continued or acutely severe
infections. Secondly, the clinical laboratory and roent-
gen-ray examination confirmed, respectively, the nega-
tive findings of the clinical history and the positive
findings of the physical examination. In the third place,
the phenomenon occurred in a young man of 20 years,

Fig. 1.—Normal electrocardiogram of girl of 16 years, for comparison
with Figure 2 and others of this series. The  wave is produced by
the impulse which precedes contraction of the auricles. In normal
sequence, the auricular impulse is followed at a later interval (varying
from 0.12 to 0.18 second) by the ventricular complex R and T, which
represent, respectively, initial and final activity at the base of the ven¬
tricles. However, the contraction impulse may be blocked in its course
so that no impulse gets through from auricle to ventricle, and the
ventricles then contract utterly independently of the auricle; such
complete dissociation produces the complete heart block shown in the
following records.

who is apparently in robust health and totally uncon-

scious of such physical limitations as heart block may
be expected to induce. Fourthly, the heart exhibited
high grade block under various circumstances of
test until the patient forcibly expelled the air from his

Fig. 2.—Heart block in an apparently healthy youth of 20 years,
sitting; ordinary quiet breathing; auricular rate, 100; ventricular, 44;
grade of block, complete. (Time interval between the heavier per¬
pendicular lines = two-tenths second.)

lungs; there then ensued the unquestionably normal
sequence of atrioventricular events graphically recorded
in Figure 6. So far as I know, the combination of
findings in one patient is unique.

REPORT OF CASE

History.—W. Z., an unmarried merchant, aged 20, and a

Pennsylvanian by birth, came to Philadelphia to have an

operation for the correction of a deflected septum and for

Fig. 3.—Patient recumbent; ordinary quiet breathing: auricular rate,
84; ventricular, 42; grade of block, complete.

the removal of a hypertrophied turbinate. It was discovered
that his pulse rate was 48 beats per minute. He was placed
under observation in a hospital for three days and, when there
were no further developments and as the pulse showed no
change in rate, the patient was referred for cardiovascular
study.

The youth had no symptoms whatever of which he could
actively complain, and regarded with amusement the concern
which his surgeon displayed over his physical condition. He
had that week played baseball and had run the four bases with
no more distress and with no more shortness of breath than
his fellows. Being fond of dancing, he frequently danced

Fig. 4.—Patient in knee-chest position (the patient's customary Lead
II surmounts the experimental record for comparison) : auricular rate,
82; ventricular, 40; grade of block, complete.

until the morning hours and had never felt physical discom¬
fort. He was symptom free.

The father died at the age of 57 of cancer of the liver ;
the mother is living and in good health at the age of 69. The
patient is the youngest of a family of eight children who range
in age from 40 to 20 years, all but one of whom are living and
in good health, a sister having died in her eighteenth year of
pneumonia.

When 3 years of age, Mr. Z. was first found unconscious in
the yard of his home. An elder sister recalls that he subse¬
quently had such periods of unconsciousness at unexpected
moments and at intervals of perhaps three or four months
for the next six years ; she described the child as suddenly
turning white, falling heavily to the floor, lying motionless for
five or six minutes, and shortly after resuming play.

At the age of 7 the patient had measles and was in bed
for nine days ; there were no complications or sequelae.

At the age of 9 the last periods of unconsciousness occurred,
one while at an evening wedding and the other on the follow¬
ing morning. These were similar to other attacks, but lasted
for perhaps ten or fifteen minutes. Throughout his school
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days the boy played as did other boys, physically undisturbed
and without recurrence of the fainting spells. He was in bed
for ten days with influenza during the epidemic of 1918, con¬
valescence being prompt and uneventful.

Fig. 5.—Patient standing; forced inspiration (the patient's customary
Lead II surmounts the experimental record for comparison) : auricular
rate, 110; ventricular, 48; grade of block, complete.

Positive Physical Findings.—The patient was a robust and
moderately muscular youth of healthy appearance, mentally
alert and of tranquil disposition. The weight was 148 pounds,
in physiologic ratio to his years and height of 67 inches.

The right nostril was occluded. The lobes of the thyroid
were slightly enlarged, symmetrical, smooth, nonindurated and
nonpulsating. The anterior tonsillar pillars were reddened,
and the tonsils moderately enlarged with well developed ton¬
sillar crypts.

The right upper first bicuspid tooth had a large filling, as
had also the left first molar and lateral incisor. None of the
teeth were sensitive, nor did they give sensations of elongation
or tenderness.

The radial arteries were slightly resistant, the pulse delib¬
erate and well sustained, with radial and ventricular rates, 43.

Fig. 6.—Patient Standing; forced expiration (the patient's customary
Lead II surmounts the experimental record for comparison): auricular
rate, 58; ventricular, 58; grade of block, none. (Time interval between
perpendicular lines = one-tenth second.)

The precordial impulse was circumscribed, distinct and strik¬
ing, the maximum impulse being in the fifth interspace, 9.5
cm. to the left of the midsternal line. The percussion diam-

TABLE 1.—BLOOD PRESSURE ESTIMATES

Recnmbent A fter
Ten Bending

Standing Recumbent Movements
Svstolic. ISO 138 138
Diastolic._ £0 92 78

Pulse pressure. 50 46 60

eter of the aortic arch was 7.5 cm.; right cardiac border, 3 cm.

from the midsternal line; left border, 11.5 cm., making a total
transverse cardiac diameter of 14.5 cm., which constitutes
cardiac enlargement in this long type of chest. There was

an apical systolic murmur present : there was a basal systolic
murmur transmitted over the right subclavian artery.

Electrocardiographic Studies.—The legends of Figures 2 to
10, inclusive, are for the most part sufficiently explanatory

and confirm the clinical suspicion of heart block. The knee-
chest record (Fig. 4) was taken to inquire what effect would
be produced on the cardiac mechanism by the upward pressure
of the abdominal contents on the heart. In Figures 7 and 8,
the pneumogastric nerves were compressed to determine
whether right vagai pressure would decrease the rate of the
heart or whether left vagai pressure would alter the rhythm.
In Figure 10, atropin sulphate, %o grain, was administered
hypodermically at the conclusion of the studies, half an hour
prior to the taking of the record, for the purpose of releasing
the heart from vagai control and thus determining whether
the vagus nerve played any part in the production of heart
block.

Roentgen-Ray Studies.—Roentgen-ray studies of this patient
were considered advisable for the purpose of confirming the
cardiac enlargement ; to inquire into the condition of the aorta ;
to determine the presence of intrathoracic conditions which
might be exerting pressure on the heart or altering its position,
and to confirm, by fluoroscopic recognition of multiple auricu¬
lar contractions, the presence of heart block.

Fig. 7.—Patient recumbent; right vagai pressure: auricular rate, 86;
ventricular, 38; grade of block, complete.

Dr. G. E. Pfahler made these observations on the roentgen-
ray studies :

"In the teeth there is an abscess about the roots of the upper
left lower first molar. There is decay under the filling on the
posterior surface of tbe left lower second molar. There is
some slight pyorrheal absorption elsewhere.

"As you will recall from our fluoroscopic studies of the
chest, we found the heart increased in size. By careful illumi¬
nation we were able to see two auricular beats to one ventricu¬
lar beat. Preceding the first auricular beat there was a very
strong auricular dilatation, and this auricular dilatation fol¬
lowed immediately after a strong ventricular contraction.
During forced exhalation the heart was tilted upward to the

Fig. S.—Patient recumbent; left vagai pressure: auricular rate, 84;
ventricular, 40; grade of block, complete.

left. The upper mediastinal shadow was increased in size.
You will recall then that we made two teleoroentgenograms at
a distance of 2 meters from the source of the rays so as to
eliminate any exaggeration. One of these was made while
the patient held his breath supposedly at normal inspiration.
The second was made supposedly during forced expiration.
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"When comparing the two [Figs. 11 and 12] you will see
that during forced expiration the right side of the diaphragm
is raised one-half inch higher than in normal inspiration, and
the left side of the diaphragm is raised three-fourths inch
higher than during normal inspiration. As a result, the width
of the shadow of the heart is increased i inch, which is due

TABLE 2—VARIATIONS IN RATE OF FIGURES 2 TO 10

Auricular Ventricular Degree
Circumstance Rates Rates of Block

2. Seated. 100 44 Complete
3. Recumbent. 84 42 Complete
4. Knee-chest. 82 40 Complete
5. Forced inspiration. 110 48 Complete
6. Forced expiration. '58 58 None
7. Right vagai pressure. 86 58 Complete
8. Left vagai pressure. 84 40 Complete
9. Exercise test (100hops)... 106 64* Complete

10. Thirty min. after atropin 94 56* Complete

* Indicating that the lower pacemaker (ventricular, in the atrio-
ventricular node) was under nerve control.

to the tilting upward of the apex of the heart and causing
the heart to lie in a more horizontal position. This would
naturally relax the support of the heart to a considerable
extent and relieve any tension that would be due to traction
on the nerves or any support of the heart.

"The width of the cardiac shadow in forced inspiration is
14.5 cm. The thoracic cavity diameter in forced expiration
is 24 cm. The width of the cardiac shadow in normal inspira¬
tion is 13 cm. The thoracic cavity width in normal inspiration

Fig. 9.—Patient sitting, immediately after exercise test of hopping
100 times on one foot: auricular rate, 106; ventricular, 64; grade of
block, complete.

is 25 cm. Therefore, the cardiothoracic ratio is 54 per cent.,
normal being from 43 to 50 per cent."

Clinical Laboratory Findings (by Dr. Russell Richardson).
—Blood examination revealed : Wassermann test, negative ;
red blood cells, 5,120,000; hemoglobin, 98 per cent.; white
blood cells, 9,100. The differential count revealed polymorpho-
nuclears, 61 per cent.; large lymphocytes, 4 per cent.; small
lymphocytes, 25 per cent. ; transitionals, 7 per cent. ; large
mononuclears, 2 per cent. ; eosinophils, 1 per cent.

Urine examination revealed : Evening specimen ; amber ;
turbid; no sediment; acid; specific gravity, 1.014; no albumin;
no sugar ; microscopically, only a few epithelial cells. Morning
specimen: amber; clear; no sediment; acid; specific gravity,
1.016; no albumin; no sugar; microscopically, a few epithelial
cells and leukocytes.

Treatment and Subsequent Observation.—In the search for a
focus of infection, and in the absence of any systemic affection
that might perchance throw an additional burden on a heart
mechanism already abnormal from childhood, suspicion had
fastened on the probability of infective teeth and, to a lesser
degree, on the tonsils. It was felt that such a diseased con¬
dition of the tonsils as might be present could be in a sense
secondary to the dental infection, and that attention should
first be directed to the teeth ; consequently, the left lower first
molar and second bicuspid were extracted. Earle C. Rice,
D.D.S., reported that 30 minims of a 2 per cent, solution of
procain in combination with suprarenin were injected; the
peridental membrane was undoubtedly infected ; it presented
a deep red color and was slightly thickened; on curette-

ment there was but little inflammatory tissue in the socket.
It is of interest to note that the employment of procain-
suprarenin caused no variation in the pulse rate, which
was 48 beats per minute before employment of the drug and

Fig. 10.—Patient recumbent, thirty minutes after Vèo grain of atropin;
auricular rate, 94; ventricular, 56; grade of block, complete.

throughout the extraction, despite the fact that the drugs, so

employed, frequently cause a marked acceleration in pulse
rate. Dr. Richardson subsequently reported that cultures of
the tooth socket showed many hemolytic streptococci, and
prepared a vaccine containing 1,000 million such bacteria to
each cubic centimeter, which is now being employed in the
case.

The rationale of such therapeutics is based on the thought
that infective processes and septic absorption frequently cause
an acceleration in heart rate ; by removing the cause and
increasing the individual's resistance to an autoinfection, the
heart could be expected to lessen in rate; in this particular
case the abnormal heart mechanism apparently became normal
(Fig. 6) when a lessened auricular rate permitted the ventricle
to respond to each auricular impulse. Hence, it is logical to
employ such measures as could be reasonably expected to aid
in establishing a normal rhythm to the cardiac mechanism.

Fig. 11.—Cardiac outlines of patient during normal respiration. (The
roentgen studies were made by Dr. G. E. Pfahler.)

CONCLUSIONS

First of all, one is convinced from the records
herein presented that the customary method of taking
electrocardiographic curves

—

the recording of but
twenty or thirty heart beats of the 108,000 or more
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which the heart makes in its twenty-four hour day, and
the making of such records with the subject in the sit¬
ting position alone—is unfair to the physician, unjust
to the patient, unscientific on the part of the cardiolo¬
gist, and constitutes an abuse of the splendid possibili¬ties of electrocardiography. Records should at least be
taken before and after exercise, and at such time of the
day as the patient is the more often conscious of his
heart affection. In this manner valuable information
may be secured which would be altogether missed in the
casual snap-shot electrocardiogram.

Many problems, deviating from the customary
management of a patient with high grade heart block,
present themselves in the light of these records.
Unquestionably, the prognosis in this instance is not
the same as one would give in the usual case of heart
block, where the life expectancy is three years. The
behavior of the pulse under procain-suprarenin solution
at the time of dental extraction is sufficient warrant for

Fig. 12.—Cardiac outlines of patient during forced expiration. The
heart is more horizontal and its shadow increased 2.5 cm.

sending the patient back to the rhinologist with the
opinion that there is no present contraindication to the
proposed nasal operation if performed under local
anesthesia.

The favorableness of the prognosis as to life (even
though one be less hopeful as to cure) brings up the
question of latitude in management. Shall this young
man be required to forego athletic games and
dancing and be consigned to a life of daily heart
care? Should marriage be advised against? Would
life at a lower altitude than that of his presentmountain home offer sufficient hope of heart cor¬
rection to warrant him in abandoning a prosperous
business? Certainly he should pay strict attention to
the rules of hygiene and proper living, and should
be made aware of the fact that ordinary infections
are fraught with an unusual degree of danger to
one with a heart already abnormal—but should he lead
the life of a cardiac invalid? The questions are
answered in the affirmative: high grade heart block is
a condition in which a cardiac emergency may arise
with alarming suddenness—and the professional obli¬
gation is to guard against such cardiac emergency.

SUMMARY
1. A case of high grade heart block, in an active

youth of 20 years with negative previous history, has
evidently existed since childhood, despite the fact that
heart block is usually encountered in persons past the
meridian of life with definite histories of previousinfections, and despite the fact that the average life
expectancy in high grade heart block is three years.2. The case was studied under various circumstances,
including the changes induced by posture, respiration,exercise, vagai pressure and drug administration; the
graphic records indicated that on forced expiration the
heart block disappeared and that a normal sequence of
cardiac events ensued. Fluoroscopic study confirmed
these findings.

3. Roentgenograms indicated that the position of the
heart was altered when the cardiac mechanism became
experimentally natural, thus suggesting that the lessen¬
ing of traction or the relief of pressure on heart tissue
may play a part in the experimental reestablishment of
natural cardiac rhythm.

323 South Eighteenth Street.

THE TREATMENT OF ACUTE TETANUS
REPORT OF A SUCCESSFUL CASE

ROBERT A. KILDUFFE, A.M., M.D.
Director of Laboratories, Pittsburgh and McKeesport Hospitals

AND

W. B. McKENNA. M.D.
Visiting Surgeon, Pittsburgh Hospital

PITTSBURGH

The case herewith reported derives its interest from
the successful result obtained in a well marked and
typical example of acute tetanus in which the begin-ning of treatment was delayed.

The treatment of tetanus, in essence, consists of
neutralizing the toxin, allaying the symptoms, and
keeping the patient alive.

For the neutralization of the toxin there is only
one method of treatment: the early and vigorous use
of antitoxin in sufficient amount. The early admin-
istration of antitoxin is of paramount importance, as
the presence of symptoms is conclusive evidence that
there is serious poisoning, that the toxin has been
present and in contact with the cells for some time,
and that union has occurred\p=m-\aunion which, so far
as is known, is not susceptible to dissociation.

There is experimental evidence, however, to show
that there is, apparently, an interval of time during
which the toxin is in contact with the cellular surface
and within the cellular fluids before true union occurs.

Experiments have also shown that if, during this time,
the cells are surrounded by an antitoxin in strong con¬
centration, a part, at least, of the toxin may pass out
of the cells by a process of osmosis, union with the
cell being thereby prevented. The route by which the
antitoxin is administered is of great importance and
was carefully considered in the present case.

As the major portion of the toxin enters the blood
and thence passes into the tissues, the injection of the
neighboring nerve trunks was not considered essential
or of sufficiently pronounced efficiency to warrant the

From the laboratories and the surgical department of the Pitts-burgh Hospital.
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